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[0015] 

Fig. 1 is an overall view of a color display system 
according to the invention. Reference numeral 1 denotes 
a computer, 2 denotes a color CRT, and 3 denotes a color 
LED display device. An analog color image signal is output 
from a video board (not shown) for screen display in the 
computer 1, to the color CRT 2, 
[0016] 

A digital color image signal is output to the color 
LED display device 3 because of a necessity for digital 
processing. The color LED display device 3 comprises an 
LED color correction device 4, and a plurality of LED 
control devices 5-1, 5-m, and LED display panels 

6-11, . . . , 6-mn. The LED color correction device 4 converts 
the color image signal from the computer 1 to LED display 
signals. The LED control devices 5-1, . 5-m hold the 
data of specific lines of the LED display signal obtained 
by the conversion, and send them to the LED display panels 
6-11, 6-mn. The LED display panels 6-11, 6-mn 

hold the signals for specific display panel areas, adjust 
the amount of light for each LED element, and display the 
screen of the color CRT using all of the LED display panels 
6-11, . . . , 6-mn. The LED display panel 6 is formed of color 
pixel units arranged vertically and horizontally, 
respectively including R-LED, G-LED, B-LED. 
[0017] 

The following detailed description relates to the LED 
color correction device 4. The present invention achieves 
pure-color display, in which even if color correction is 
performed on one of the primary colors of R, G and B, color 
mixing from other primary colors is prevented, while white 
balance is maintained, by division into three or more hue 
regions, and use of linear calculation for color correction 
for each of the hue regions* First, concept of this method 
is described. 
[0018] 

Fig. 2 shows hue division according to the invention. 
Let us assume that a cube with its axes composed of RGB input 
signals of color television is divided into six 
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tetrahedrons consisting of hue regions* The vertexes of 
the cube represent white, cyan, blue, magenta, yellow, 
green, red, black. Hue region I is within a tetrahedron 
defined by the vertexes white, red, yellow, and black. 
Similarly, hue regions II, III, IV, V and VI are within 
tetrahedrons defined by (white, yellow, green, black) , 
{white, green, cyan, black), {white, cyan, blue, black), 
{white, blue, magenta, black), and (white, magenta, red, 
black) . Fig. 3 shows the division as seen from the white 
vertex toward the black vertex to facilitate 
understanding- The hue division depends on whether the 
three equations on R-G, G-B, B-R are positive or negative, 
as shown in Table 1. 
[0019] 
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[0020] 

Color correction is performed by applying linear 
calculation for each hue region . Coefficients for the 
linear calculation are determined based on the data of the 
vertexes after the color correction. LED color levels for 
black after the color correction are set to zero for all 
of R, G, and B. The LED color levels for other colors are 
set as shown in Table 2> 
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[0021] 

[Table 2] [*-M 
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[0022] 

White is a level obtained by attaining white balance. 
Red/ green and blue assumes >x 255" for a specified level, 
and assumes "0" for other levels. Yellow, magenta, and cyan 
have their color levels set to assume a desired color. 
[0023] 

A specific method for realizing the color correction 
will next be described- The hue region is specified by the 
equation as shown in Table 1, and the calculation according 
to Formula 4 is performed- 
[0024] 
[Formula 4] 

r = (kl • Wr + k2 ■ Ur + k3 • Vr)/255 

g = (kl * Wg + k2 • Ug + k3 ♦ Vg)/25S 

b = (kl • Wb + k2 • Ub + k3 • Vb)/2S5 

[0025] 

Here, kl, k2, k3 are weighing coefficients, Wr f Wg, 
Wb are LED color levels of white after the color correction, 
Ur, Ug, Ub are LED color levels of primary colors (red, 
green, blue) after the color correction, Vr, Vg, Vb are LED 
color levels of secondary colors (yellow, magenta, cyan) 
after the color correction. The parameters have different 
values for respective hue regions, and are as shown in Table 
3. 
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[0026] 
[Table 3] 





ki 


ki 


U 


ki 




V 




Ur i 




Ub 


Vr 


Vg 


Vb 


1 


B 


R-G 


Rr j 


Rg 


Rb 


G — B 


Yr 


v* 


Yb 


11 


B 


C-R 


Gr i 


Cg 


Cb 


R-B 


Vr 


Yg 


Yb 


nr 


R 


G^B 


Cr, 

— -+ 


Cg 


Cb 


B-S 


Cr 


C| 


Cb 


rv 


R 


B-G 




Bg 


Bb 


G-R 


Cr 


c* 


Cb 


V 


C 


B-R 




B* 


Bb 


R-G 


Mr 


Mg 


Mb 


VI 


G 


R-B 




Rg 


Rb 


B-G 


Mr 


M, 


Mb 



[0027] 

Fig* 4 shows the configuration of the LED color 
correction device 4. CRT color image signals R, G f B from 
the computer 1 are converted to LED color image signals r, 
g, b. A hue region identifying means 7 identifies the hue 
region based on Table 2, and outputs a hue region signal 
S* A weighing coefficient calculating means 8 calculates 
weighing coefficients kl, k2, k3 from the hue region signal 
S and the CRT color image signals R, G, B, according to Table 
3, LED level calculating means 9-r, 9-g, 9-b calculate the 
LED color image signals x, g, b from the hue region signal 
S, and the weighing coefficients kl, k2, k3. 
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(57) Abstract 

PROBLEM TO BE SOLVED: To make the white balance 
of a color display device and the unmixed color display 
of primary colors compatible by simple constitution. 

SOLUTION: The section of caption number 4 inputs CRT 
color signals, performs color correction and outputs LED 
color signals. Six hue areas are judged in a hue area 
discrimination means 7 and hue area signals S are 
outputted. A weighting coefficient calculation means 8 
calculates weighting coefficients kl , k2 and k3 from CRT 
color picture signals R, G and B and the hue area 
signals S and outputs them. LED level calculation means 
9-r, 9-g and 9-b respectively calculate the LED color 
picture signals (r), (g) and (b) from the hue area 
signals S and the weighting coefficients k1, k2 and k3 
by linear arithmetic operations. By executing the 
prescribed linear arithmetic operation far the 
respective hue areas, well-balanced white and the 
unmixed color display of the three primary colors are 
made compatible. 
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